S2
Additional Experimental Data and Calculations: Table S1 . Properties of molecular arrangements  and β. The trans conformation of the DAP moiety is labeled A, while the combined trans and frontal-cis conformation is labeled B.
arrangement 
S4

Computational details
Gas phase calculations. The geometry of an individual molecule in conformation A+A (B+A) was optimized in gas phase using the Amsterdam Density Functional (ADF) package 1-3 employing the local-density approximation (LDA). 4 The convergence criterion for changes in energy was < 0.003 eV while for the (nuclear) gradients it was < 0.003 eV/Å. The numerical integration was performed using the procedure developed by Becke et al. 5 The integration grid quality was set to Becke Good. 6 The triple-zeta with two polarization functions (TZ2P) basis set was used. The core shells of all elements were treated by the frozen-(large)-core approximation. 7 The ClimbingImage Nudged Elastic Band method 8 was used to calculate the reaction path and transition state search. The reaction pathway was optimized until the forces acting on the path were converged typically to < 0.05 eV/Å. For the transition state search 8 images along the pathway were used to locate the transition state. The initial (final) state geometry used in the transition state search was the optimized geometry of the molecule in conformation A+A (B+A). The initial state energy corresponds to 0 eV and the respective transition state and final state energies are indicated in Figure S4 . The initial, final and transition state points (geometries) were verified through vibrational analysis 9-11 to be genuine minima (zero imaginary frequencies) or a transition state (one imaginary frequency). In the case of the transition state, the character of the normal mode corresponding to the imaginary frequency was analyzed to ensure it resembles the transformation under consideration. The BAND program 6, [12] [13] [14] [15] was employed for the simulation of the STM images of a single molecule in either conformation A+A or B+A in gas phase using the Tersoff-Hamann approximation. 16 The geometries used for the STM simulations were the optimized geometries obtained with ADF as described above.
On surface calculations. In order to find the low energy adsorption sites of the molecule on the Au(111) surface in conformation A+A as well as B+A, for each molecular conformation several Reaxff 17-19 molecular dynamics simulations were carried out up to the nanosecond time scale using periodic boundary conditions. After each molecular dynamics simulation run the configuration with the lowest energy was optimized using the ADF DFTB package. 20 The energetically most favorable configurations for conformation A+A as well as B+A are shown in Figure S3 . A three layer slab separated by 100 Å of vacuum was used to model the Au(111) surface with a p(10x10) surface super cell. All the Au atoms within the slab were kept fixed. For all the molecular dynamics simulations a time step of 1 fs was used with a NVT Nose-Hoover chain thermostat 21 set at 500 K with a damping constant of 10 fs and the CHONSMgPNaTiClFAu.ff 22 force field. For the DFTB geometry optimization the SCC-DFTB model was employed with D2 dispersion corrections and the auorg-1-1 parameter set. 23, 24 The convergence criterion for changes in energy was < 0.0003 eV while for the (nuclear) gradients it was < 0.003 eV/Å. All the calculations were performed with k-space sampling restricted to the Γ-point.
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